Introduction
Initially physical capital and later, knowledge capital were viewed as crucial for growth, more recently however, a very different factor, entrepreneurship, has emerged as a driving force of economic growth. For example, Romano Prodi (2002, p.3) , who at the time served as President of the European Commission, proclaimed that the promotion of entrepreneurship was a central cornerstone of European economic growth policy: "Our lacunae in the field of entrepreneurship needs to be taken seriously because there is mounting evidence that the key to economic growth and productivity improvements lies in the entrepreneurial capacity of an economy." With the 2000 Lisbon Proclamation, the European Council made a commitment to becoming not just the leader in knowledge but also the entrepreneurship leader in the world by 2020 in order to ensure prosperity and a high standard of living throughout the continent.
Europe was not alone in focusing on entrepreneurship as a key factor generating economic growth.
From the other side of the Atlantic, Mowery (2005) observes, "During the 1990s, the era of the 'New Economy', numerous observers (including some who, less than 10 years earlier, had written off the U.S.
economy as doomed to economic decline in the face of competition from such economic powerhouses as Japan) hailed the resurgent economy in the United States as an illustration of the power of high-technology entrepreneurship. The new firms, which a decade earlier had been criticized by such authorities as the MIT Commission on Industrial Productivity (Dertouzos et al., 1989) for their failure to sustain competition against large non-U.S. firms, were seen as important sources of economic dynamism and employment growth. Indeed, the transformation in U.S. economic performance between the 1980s and 1990s is only slightly less remarkable than the failure of most experts in academia, government, and industry, to predict it."
We assume that entrepreneurship or the propensity to take the risk of starting a new venture is not only an economic phenomenon of rent seeking but also a cultural one, i.e. it depends on traditions and habits.
If this is the case, entrepreneurship would be strongly localized in space. The purpose of this pa-per is to investigate the localization hypothesis. We do this by using spatial econometrics to analyze the relationships between factors shaping the extent of entrepreneurial activity and a manifestation of entrepreneurship, startup rates. The empirical results suggest that, based on German regions, entrepreneurship capital is indeed a localized phenomenon. The following section defines entrepreneurship capital and surveys the literature that investigates the variables that influences entrepreneurship. Section 3 gives an empirical assessment of entrepreneurship in Germany. Section 4 shows regression results and section 5 concludes.
The Geography of Entrepreneurship Capital
One of the reasons for the emergence of entrepreneurship as a focus of public policy-and especially regional public policy-is that while the marginal cost of transferring the more traditional factors, especially physical capital, across geographic space have become trivial, entrepreneurship still remains highly localized, in that it is specific to a particular region.
Before analyzing this argument further, we propose to survey the literature that analyzes the variables that drive entrepreneurship. In general terms, the propensity to engage into an entrepreneurial venture, i.e.
to start a new firm is certainly linked to the level of business opportunities that a potential entrepreneur conceives (see e.g. Kirzner, 1979) . These opportunities can be general (i.e. available to all industries) and more specific. Audretsch, Keilbach and Lehmann (2006) argue that a region's level of economic performance generates a general type of opportunity. High economic output implies a large market size, hence a high intensity in economic exchange and therefore a high level of entrepreneurial opportunities.
A more specific set of opportunities is created by the creation and processing of new knowledge. Audretsch et al. (2006) argue that a high regional R&D activity increases regional opportunities to start-up new knowledge-based businesses. A high level of R&D intensity can be supposed to increase the creation of new technological knowledge and through knowledge spillovers the level of opportunities for start-ups in knowledge based industries. Audretsch et al. (2006) denote this relationship the Knowledge Spillover Theory of Entrepreneurship. Acs and Armington (2003) argue along a similar line, suggesting that human capital is a driver for entrepreneurship, at least knowledge based or innovative entrepreneurship. They provide positive evidence based on the basis of data from 394 labour market areas in the US.
The arguments provided by Glaeser et al. (1992) and Ciccone and Hall (1996) can be applied to the diffusion of perception of new business opportunities. They argue that in densely populated regions, ideas and knowledge flow faster and the provision of ancillary services and inputs is also greater. There-fore, entrepreneurial opportunities are generated faster and can be appropriated more easily by economic agents.
Hence, entrepreneurship should be higher in more densely populated regions than in less densely populated regions.
In the 1990ies there was a debate on whether local knowledge flows are more productive within a diversified or within a specialized set of industries in a region. In other words, the question was: What type of spatial industry agglomeration serves as the stronger 'engine to growth': strong concentration of industries (leading to 'Marshall-Arrow-Romer' type of externalities) or strong variety of industries (leading Another set of variables driving entrepreneurship are more personal or social. Oxenfeldt (1943) was probably the first to point out that individuals confronted with unemployment and low prospects for wage employment turn to self-employment as a viable alternative. This was an extension of Knight's (1921) view that individuals make a choice between three states -unemployment, self-employment and employment. The actual decision is shaped by the relative prices of these three activities but there was a clear prediction that entrepreneurship would be positively related to unemployment. As Storey (1991) documents however, the empirical evidence linking unemployment to entrepreneurship is fraught with ambiguities. While some studies find that greater unemployment serves as a catalyst for start-up activity (Evans and Jovanovic, 1989; Yamawaki, 1990; Evans and Leighton, 1990; Reynolds, Storey and Westhead, 1994; Reynolds, Miller and Maki, 1995) , still others have found that unemployment reduces the amount of entrepreneurial activity (Audretsch and Fritsch, 1994; Audretsch, 1995) . Florida (2002) has argued that social diversity in a society is a proxy for the openness of this society with respect to new ideas. Such openness is important in an environment where new ideas are transformed into business ideas and ultimately into new firm start-ups. Thus, openness contributes to the entrepreneurship of that society by enhancing new ideas and the spillover of knowledge.
Finally, it has often been argued that mere attractiveness of location at-tracts business founders. E.g. Saxenian (1994) argues that one of the factors that made Silicon Valley happen was the high level of leisure opportunities and the quality of life in California.
While these studies investigate variables that generate entrepreneurship, they do not investigate the localized aspect of entrepreneurship, that is the propensity for entrepreneurship capital to be localized within a specific geographical region. To investigate this, we define the notion of the entrepreneurship capital of a region as its capacity to generate entrepreneurial behaviour in general, and the startup of new firms in particular (e.g. Audretsch and Keilbach, 2004) . I t includes not only the set of economic opportunities and human capital that is conducive to entrepreneurship but also institutions, sets of values, cultural traditions and the habits that do so.
An example of a region rich in entrepreneurship capital, Silicon Valley in California, is provided by Saxenian (1994, pp.96-97) According to Saxenian, even the language and vocabulary used can be particular to the entrepreneurship capital associated with that region, ". . .a distinct language has evolved in the region and certain technical terms used by semiconductor production engineers in Silicon Valley would not even be under-stood by their counterparts in Boston's Route 128" (Saxenian, 1994, pp.97-98) .
The relevant spatial unit for measuring entrepreneurship capital has generally been considered to be a city or region. This reflects a large empirical literature suggesting that knowledge spillovers tend to be localized within a geographically bounded region (Jaffe, 1989; Audretsch and Feldman, 1996; Audretsch and Stephan, 1996; Jaffe et al., 1993) . While Jaffe (1989) and Audretsch and Feldman (1996) made it clear that spatial proximity is a prerequisite to accessing such knowledge spillovers, they provided no insight into the actual mechanisms transmitting such knowledge spillovers. As for the Romer (1986) and Lucas (1988) models, the Jaffe (1989) and Audretsch and Feldman (1996) studies assumed that investment in new knowledge automatically generates knowledge spillovers that lead to commercialization. If knowledge spillovers are spatially bounded within close geographical proximity to the source generating that entrepreneurship, transmitting those spillovers should also be spatially bounded, in that local access is required to access the knowledge facilitating the entrepreneurial startup. Thus, knowledge spillover entrepreneurship will tend to be spatially located within close geographical proximity to the source of knowledge actually producing that knowledge.
Thus, entrepreneurship capital should be a local, rather than a national phenomenon. This leads to the proposition that entrepreneurship capital should be specific to particular regions and possibly have an influence on neighbouring regions but not have a great influence on distant regions.
3 Empirical Assessment of Entrepreneurship Capit a l
The Spatial Pattern of Entrepreneurship Capital
Entrepreneurship Capital as defined above has some strongly cultural and institutional aspects.
Therefore, this variable cannot be measured as such 3 as some of these aspects defy measurement. A region's entrepreneurship capital however, certainly manifests itself in one way -the start-up of new enterprises. We therefore define the number of new firms in a region, relative to its population, as our index measure of the region's entrepreneurship capital.
This measure allows us to differentiate along different levels of knowledge orientation of entrepreneurship capital. The start-up of a firm in a knowledge-based industry requires more formal education than a start-up in retail or gastronomy. We consider three different types of entrepreneurship capital for Germany, two are technology-based and one is not. The rationale behind this stratification is that technology-based start-ups lead to higher levels of economic growth. This map shows roughly the same patterns as Figure 1 however with a stronger concentration of ICT entrepreneurship capital in Western Germany. Regions that formerly constituted the GDR show a 3 Measurement is a common problem for all types of capital. Even the established measure of physical capital as a weighted sum of previous investments is subject to extremely simplifying analyses. 4 See Audretsch and Keilbach (2004, 2005) for a detailed discussion of this topic.
very low level of this variable. This is noteworthy as, since the late 1990's, Germany has seen a strong boom in the ICT industries.
Taken together, start-up activities in these two industries amount to roughly 15% of the overall start-up activity. The remaining part consists of non R&D oriented manufacturing industries and services such as e.g. trade, retail and the hospitality industry. For the purpose of this analysis, we denote the aggregate of the remaining industries as "low-tech" industries. Figure 3 shows the spatial distribution of entrepreneurship capital in these industries. The main difference to the patterns in Figures 1 and 2 is the strong concentration of this type of entrepreneurship capital in Eastern Germany, i.e. in those regions which once constituted the GDR.
Hence, while Eastern Germany is very strong in entrepreneurship capital in the "low-tech" industries, it is rather weak in the technology oriented industries. We assume that this pattern is driven by the fact that Eastern Germany is still catching up with Western Germany: At the time of the unification of the two regions, the retail structure was dominated by state-run chain stores and the technology basis was outdated. The following section suggests quantitative measures of the spatial autocorrelation of these three measures of entrepreneurship capital.
Setting up the explaining variables
In this section, we describe the variables used in the regression. We set up a database for all 440
German counties ("Kreise"), which is the smallest available geographical unit with general availability of data. All measures are taken from year 2000 unless stated otherwise.
We use a measure of GDP Growth to proxy the level of general economic opportunities. Strong economic growth of a region implies increasing wealth, increasing market size, increasing intensity in economic exchange, and consequently, increasing general opportunities for new businesses. We compute this variable as , with t ) /( ) ln( Rather than the stock measure of GDP, GDP growth is a measure of the regions' past economic performance. We assume that nascent entrepreneurs derive their expectations concerning the future regional evolution from this past performance.
With R&D Intensity, we describe the regions' potential for creating new knowledge. We measure R&D intensity as the number of researchers in the public and private sectors, relative to the number of all employees. With this measure, we proxy the amount of new knowledge creation, hence the level of specific, i.e. knowledge-based business opportunities. In terms of opportunity generation, this variable is more knowledge-specific when compared to mere GDP growth. We therefore expect a positive impact of this variable on a region's level of knowledge-based entrepreneurship capital.
Population Density is measured as the number of inhabitants in each county relative to its surface. With this measure, we proxy the size of the local market, hence the level of general opportunities.
Regional and national authorities use different subsidy schemes as instruments to achieve economic policy goals. Our variable Subsidies per person measures the sum of all subsidies that were spent in each respective region, relative to that region's population. Start-up funding is only one among a large number of schemes.
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We use the regional Unemployment Rate to test the hypothesis that entrepreneurship is generated out of unemployment.
We also aim to investigate whether or not a high tax-burden reduces the propensity to start up a new business, hence the regions' entrepreneurship capital. Generally, the German tax system does not make regional distinctions with the exception of Business Tax, the level of which is fixed by regional authorities. With these taxes, regional authorities finance their local budget. Consequently, there are two points in relation to the regional business tax. While one side argues that a high business tax prevents firms from settling in the high tax multiplier, preferring to settle in other regions, the other side argues that the corresponding services attract the firms. We test these arguments by including the regional business tax level in the regressions.
We test the hypothesis that Social Diversity is conducive to entrepreneur-ship using a diversity measure based on voting behavior for the 1998 German Parliament vote. For Germany this is a meaningful approach as parties rep-resent specific life-styles and indeed world views. A large variety of votes in a region would therefore represent a large variety of world views. Along with Florida (2002), we argue that this variable is only an indicator of diversity, it cannot actually measure diversity.
We use an entropy index that takes into account all major political parties but also smaller ones (6 in total). We transform the entropy index to [0,1] such that 0 indicates no variety and 1 indicates maximum variety.
We test the impact of Industrial Diversity, i.e. the question whether Jacobian or MAR-externalities prevail using a Herfindahl index of Industrial Diversity in the regressions.
Finally, we investigate whether or not Locational Attractiveness drives entrepreneurship, by including a proxy for locational attractiveness: the number of a region's hotel beds relative to its surface. 
W h a t drives entrepreneurship capital?

Regression Results
In this section, we show results of regressions of the variables described in section 3.2 against our three measures of entrepreneurship capital (described in section 3.1). To measure the intensity of local clustering of entrepreneurship capital, we specify a model with spatial autocorrelation of these variables,
i.e. we specify a spatially autoregressive model of the form y = ρWy + Xb + e, e = λWe + u, u~n.i.i.d
where W is a standardized spatial weight matrix of first order, ρ is the coefficient of spatial autoregression and λ is a coefficient of spatial residual autocorrelation. We estimate this model using a two step procedure, where we first estimate ρ using a maximum likelihood estimation procedure (e.g. Anselin, 1988, p.182) and then an iterative GLS procedure (e.g. Anselin, 1988, p.183) to estimate λ using ρ of the ML estimation. Table 2 displays the results of these regressions. We find that regions with a higher growth rate of GDP have a significantly higher level of high-tech entrepreneurship capital. In our sample, a 1 percentage point increase of the growth rate would imply an increase in the level of high-tech entrepreneurship capital of 0.3. A similar, though less pronounced effect occurs for low-tech entrepreneurship capital. For ICT, we do not observe an impact from GDP growth. Unlike the other two measures of entrepreneurship capital, entrepreneurship capital in the ICT industries was not sensitive with respect to general opportunities. This is probably due to the fact that the years 2000 to 2002
were still marked by an ICT startup boom.
The impact of our more specific measure of economic opportunity, R&D-intensity, is positive and significant for the knowledge-based measures of entrepreneurship capital, whereas it is insignificant for the others. Hence, R&D creates localized generally available knowledge and thus opportunities for knowledge-based entrepreneurship.
Entrepreneurship capital in knowledge based industries is stronger in regions with high population density. Apparently, the propensity to start up a new firm in these industries is larger in cities and surrounding areas. Obviously, the density effect, discussed in section 2 has the expected impact on the knowledge-based start-up activities but not on the low-tech measure of entrepreneurship capital. In simple terms, this implies that knowledge-based entrepreneurship capital is stronger in cities while lowtech entrepreneurship is not driven by agglomeration.
The level of subsidies does not have a significant impact on the knowledge based measures of entrepreneurship capital. On the other hand, it is significantly positive for the low-tech measure of entrepreneurship capital. Apparently, knowledge oriented entrepreneurship does not respond to this direct incentive measure, it is more responsive to the more indirect effect of new knowledge creation (see the discussion of the impact of R&D intensity above).
An interesting effect occurs when considering the effect of the local unemployment rate. While the impact of regional unemployment is significantly negative for the knowledge oriented measures, it is insignificant for the "low-tech" measure. Obviously, the high level of qualification that is necessary in order to start up a firm in a high-tech industry simply does not match the knowledge structure of regions with high unemployment. Rather, high regional unemployment reflects a lack of opportunities for knowledge-based start-ups. Therefore a policy measure that aims to encourage knowledge-based start-ups out of unemployment is probably doomed to fail.
The regression results for the regional business tax multiplier shows a significant negative impact on the regional entrepreneurship capital in the ICT industries. Hence, start-ups in the ICT industries were stronger in regions with lower levels of business tax. This is an important aspect for local policy makers who try to foster high-tech start-ups in their regions. The other measures of entrepreneurship capital are apparently not sensitive to this tax level.
Considering the two diversity measures, social diversity does not seem to have an overall impact on the regions' entrepreneurship capital. Hence, we find no evidence in favour of the arguments put forward by Florida (2002) . On the other hand, the estimates for industry diversity are significant and positive for all three measures of entrepreneurship. This implies that a high industry concentration has a positive impact on the regions' propensity to start up new businesses. Hence, we find external effects of the Marshall-Arrow-Romer type as having a positive impact on the regions' entrepreneurship capital.
Let us finally consider the impact of locational attractiveness. We find that locational attractiveness has indeed a positive correlation with ICT oriented entrepreneurship capital. Thus, we find evidence in favour of Saxenian's (1994) arguments.
The last lines of Table 2 report the estimates of the spatial autoregression coefficient ρ and the coefficient of spatial residual autocorrelation λ. For both coefficients we find significant estimates. The parameter estimate of ρ can be interpreted directly: an increase in the entrepreneurship capital by a factor e in the regions adjacent to region i would increase the entrepreneurship capital in region i by factor ρ·e.
We consider this as evidence in favour of our hypothesis of the local embeddedness of entrepreneurship capital. The set of values, cultural traditions and habits that drive entrepreneurship capital are exchanged locally and across the (artificial) administrative borders or the regions under investigation (German counties). This set of cultural variables therefore diffuses slowly or even not at all. Hence, entrepreneurship capital is strongly locally embedded.
Although the estimates of spatial autoregression are positive and significant, the estimates of λ are still reported significant, showing that there is still significant spatial residual autocorrelation in the data. The estimation method used here, corrects for corresponding statistical biases.
Let us summarize these findings. Whereas knowledge-based entrepreneurship capital is driven by local levels of knowledge creation and by fast diffusion of these new ideas, low-tech entrepreneurship capital is driven by the level of general opportunities and by direct incentives such as subsidies. All three measures show strong spatial autocorrelation which bears evidence to the hypothesis that entrepreneurship capital is partly a cultural phenomenon and therefore locally bounded.
Summary and Conclusions
Just as policy makers have increasingly turned to entrepreneurship in order to generate employment, growth and competitiveness in globally linked markets, scholars have identified entrepreneurship capital as a missing link to economic growth.
In this paper, we investigate the hypothesis that entrepreneurship capital is driven by different types of business opportunities and at the same time is locally embedded. We investigate this using data on all 440 German counties. This paper finds that entrepreneurship capital shows significant spatial autocorrelation and does spill over to neighbouring regions. We take this as evidence that entrepreneurship capital is indeed linked to cultural variables that are strongly spatially clustered. We acknowledge of course that this is not an analysis of the actual cultural variables involved.
Nevertheless, we suggest that these results be considered as a first step towards further research in this direction.
The local embeddedness of entrepreneurship capital may explain the dilemma confronting public policy attempts to generate entrepreneurship capital at that national and supra-national levels, such as the Note: p-values in brackets. *** / ** / * denotes statistical significance at α = 0.01 / 0.05 / 0.1 
